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Abstract 
The development of credit derivatives, the emergence of the global financial crisis and the subsequent development of Basel III is 
currently pays more attention. For this reason, it is still increasing pressure on the need to estimate the probability of default of 
the entire portfolio and the expected loss in the event of default. The subject of this article is to present tradition approach to 
credit risk and its estimation for selected banks in Slovakia for period 2013. This article presents basic approach to economic 
capital and VAR of the three largest banks in Slovak market. Formation of economic capital is also conditioned by the structure 
of the client portfolio and loan volumes of individual groups according to the degree of risk. 
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1. Introduction 
The financial crisis, which was reflected in the European financial sector, revealed weaknesses in the banking 
sector. It was therefore necessary to adjust the framework of the Basel Accords. Value at Risk and the amount of 
economic capital are necessary date for calculation of regulatory requirements consequent from the BASEL III. 
Credit risk is one of the three fundamental risks a bank or any other regulated financial institution has to face 
when operating in the markets. Credit risk is the risk of a trading partner not fulfilling their obligations in full on the 
due date or at any time thereafter. Losses can result both from counterparty default, and from a decline in market 
value stemming from the credit quality migration of an issuer or counterparty (Duffie, Singleton, 2003).  Credit risk 
is divided into the risk of loss due to changes in credit spread (measured by the change of rating) with a market 
valuation of products (Credit Spread Risk) and the risk of loss due to failure to comply with financial obligations of 
counterparty (Credit Default Risk). Further, there is the credit risk of single stand-alone assets (Stand –Alone Credit 
Risk) or more of the assets in the portfolio, called as Portfolio Credit Risk (Babiaková, 2007). 
Specific of credit risk measurement (Duffie, Singleton, 2003): 
x symbiosis of market risk and credit risk, 
x data limitations – most of the credit market instruments are not market valued, rarity event of default 
and the length of term credit risk measurement causes a lack of relevant historical observations or 
relevant time series are short, 
x validation of the model – with respect to a one-year (and longer) horizon forecasts cannot use the simple 
daily backtesting of market risk models, 
x problem assumptions – lack of credit data leads to making assumptions, and often is used for ease of 
normal distribution despite the fact that non- compliance with the empirical data is much more critical 
than in market data. 
Equity returns are relatively symmetric and are approximated by normal or Gaussian distributions. It has an 
important role in probability theory and mathematical statistics. It is used as a probabilistic model serves of a large 
number of random events behaviour.  It is used where random variable fluctuation is caused by sum of a large 
number of mutually independent and minor impacts (Buc, Klieštik, 2013). Thus, the two statistical measures – mean 
and standard deviation of portfolio value are sufficient for understanding market risk. Credit returns are highly 
skewed and fat-tailed. This long downside tail of the distribution of credit returns is caused by defaults. Credit 
returns are characterized by a fairly large likelihood of earning a small profit through net interest earnings, coupled 
with a small change of losing a fairly large amount of investment (Gupton et. al., 2007). 
 
 
   Source: Gupton et. al, 2007, CreditMterics, Technical document 
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Another method, which is used to measure the credit risk is Value at Risk at level . The measure of the 
maximum potential change in portfolio value of financial instruments with a given probability over a present 
horizon. It is defined as the quantile: 
 
ܸܣܴߙሺܮ݋ݏݏሻ ൌ  ሼݍ ൐ Ͳȁܲሺܮ݋ݏݏ ൑ ݍሻ ൒ ߙሽ                           (1) 
 
VAR is interpreted as a value that loss does not exceed with probability  or more. It is measured in monetary 
unit or as percentage of the total value (average) of the portfolio. The parameters of the VAR: 
x the time horizon of portfolio holdings in days (holding period) and 
x confidence level determined by the relationship 1 - , where  is a small real number.  
Next, we consider the economic capital as a function of VAR is a measure of credit risk. Economic capital is 
defined as the amount of own funds (financial) institutions to cover the risk of all business activities irrespective of 
regulatory requirements. These resources are created in such an amount that in case materialisation of risks the 
institution could (theoretically) continue its activities (Boďa, 2013). 
 
 
 
  Source: Gupton et. al, 2007, CreditMterics, Technical document 
 
Losses should be covered by adequate pricing, provisioning, economic capital and insurance. Part of loss 
distribution is: 
x up to expected loss – adequate pricing and provisioning  
x expected loss – economic capital and/or provisioning 
x greater that 99th percentile loss – quantified using scenario analysis and controlled with concentration limits 
 
2. Methods and results  
The creditor (bank), which assesses the credit risk of its portfolio, evaluates borrowers into categories according 
to common features based on risk assessment. The bank set for each i category: 
Probability of default (pi) – the probability that a counterparty fails payment or operations agreed in the contract, 
Recovery Rate (RRi) – percentage of the total amount of claims that affected party reclaim at the default of the 
counterparty. It sets out the basis of the amount of collateral and past statistical findings. The higher the expected 
level of compensation, the lower the credit risk,  
Exposure at default (EADi) – the amount exposed to credit risk. This is usually the market value of the contract at 
the time the credit counterparty default. 
Subsequently defines Loss given default (LGDi) as that percentage of the credit exposure, which is expected not 
repaid. 
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                     (1)                                               
 
 
Expected loss in the i category of borrowers and its sum is expected loss of the portfolio is 
                                                                                                                               
                 (2)
          
Another term is unexpected loss, which is estblished for the i category of borrowers by the following formula: 
 
                                                                                                               (3) 
 
We assume that the portfolio is divided into m groups at risk, for which they were individually identified input 
parameters: probability of default, recovery rate and credit exposure. Unexpected loss of the portfolio is: 
 
 
                  (4) 
 
h…..vector of unexpected losses (UL1, …., Ulm)T 
R….default correlation matrix in the  m risk groups (for each group is determined by the probability of default, the 
degree of compensation and credit exposure). 
 
We selected the three largest banks in the Slovak market. Together, these three banks provided loans in the 
amount of 64 441 466 000 €. This amount represented 60.88% of the total volume of loans on the Slovak market for 
period 2013. Banks usually divide their clients into three groups: public sector, retail clients and corporate clients. 
The total volume of provided loans, default loans and the risk for each group on the Slovak market is shown in the 
following table. 
Table 1. Total loans and default loans in Slovakia for period 2013, ´000 € 
Group Total loans Default loans Risk (Pi) 
Public sector 947 817 2 366 0,002496262 
Retail clients 15 560 351 1 197 597 0,076964652 
Corporate clients 20 101 149 852 990 0,042434888 
 Source: Processing according to data from the National Bank of Slovakia 
 
The first investigated bank was Tatra bank, a.s. The bank provided loans totaling 6 382 790 000 €. Based on the 
above defined relationships, we calculated the expected and unexpected losses, economic capital and VAR. 
Table 2. Tatra bank, ´000 € 
Group EAD LGDi Eli ULi 
Public sector 19 109 0 0 0 
Retail clients 3 241 964 0,035438651 8 843 30  622 
Corporate clients 3 121 717 0,023689406 3 138 14 907 
  Source: Authors 
 
ULTATRA= 34 058 000,-  € 
 
VaR 0,003 = 188 842 000,-  € 
EC 0,003 = VAR - ∑ ELi = 188 842 000 – 11 981 000 = 176 862 000,- € 
 
With probability of 99,7%, the loss will not exceed 188 842 000,-  € in the next period. In order to continue with 
the activities to create economic capital of a least 176 862 000,- €. 
)1( iiiii ppEADLGDUL uu 
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Another bank was SLSP bank, which provided loans totaling 8 331 196 000 € for period 2013. The Bank 
classifies its clients into two categories. The first category is retail clients and the second is corporate clients and 
others. The expected and unexpected loss for each category is shown in the following table. 
 
 
 
 
 
 
Table 3. SLSP , ´000 € 
Group EAD LGDi Eli ULi 
Retail clients 5 443 748 0,042764253 9 879 46 927 
Corporate clients 2 887 448 0,040378923 8 973 31 076 
                                 Source: Authors  
 
ULSLSP = 56 284 000,-  € 
 
VaR 0,05 = 349 390 000,-  € 
EC 0,05 = VAR - ∑ ELi = 349 390 000 – 18 852 000 = 330 538 000 
 
With probability of 99,5%, the loss will not exceed 349 390 000,-  € in the next period. In order to continue with 
the activities to create economic capital of a least 330 538 000,- €. 
The last bank under examination was VUB Bank, which provided loans totaling 7 574 317 000 € in 2013. The 
bank divides its clients into three groups: Public sector, retail clients and corporate clients. The amounts of expected 
and unexpected losses are shown in the table below. 
  
Table 4. VUB bank , ´000 € 
Group EAD LGDi ELi ULi 
Public sector 144 520 0,002677561 1 19 
Retail clients 2 942 361 0,041717311 9 447 32 717 
Corporate clients 4 487 436 0,044838628 8 538 40 560 
                                 Source: Authors 
 
ULVUB = 52 110 000,-  € 
 
VaR 0,05 = 123 134 000,-  € 
EC 0,05 = VAR - ∑ ELi = 123 134 000 – 17 987 000 = 105 148 000 
 
With probability of 99,5%, the loss will not exceed 123 134 000,-  € in the next period. In order to continue with 
the activities to create economic capital of a least 105 148 000,- €. 
3. Conclusion 
In the present paper we theoretically introduce traditional approach to measuring risk. We quantified the amount 
of economic capital that a bank must establish in order to continue in business if it is to realize the risk. The bank, 
which in its portfolio has a relatively high proportion of retail customers, had to establish the highest volume of 
economic capital. The statistics of the Nation Bank of Slovakia shows that most default loans was just for retail 
clients. The lowest economic capital had the bank with the lowest volume to retail clients. Next we quantified the 
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VAR for credit portfolio of three largest banks in Slovakia.  The value of VAR was also conditioned by the volume 
of loans to retail clients.  
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